The observed evolution of the global-mean surface temperature over the 
Introduction
The twentieth century evolution of global-mean surface temperature re- 
Data and Models
The observed temperature data used in this study are the HadCRUT3 combined land 36 surface temperature and sea surface temperature (SST) datasets [Brohan et al., 2006] 
Methodologies
The natural climate signals in monthly-mean global-mean surface temperature
64
T GLOBAL (t) are estimated as follows using the method of Thompson et al. [2009] . 
69
ENSO signal. The ENSO signal is estimated using a simple oceanic mixed layer model EN SO (t) and T GLOBAL (t) is maximum based on de-trended data from 1950 through 2000.
X -6 FYFE ET AL.: COMPARING VARIABILITY AND TRENDS
The results in this study are largely insensitive to the choice of β, or computed 76 values of C. 
114
Five of the simulated ENSO values are greater than 1.5 times observed, and one is about with observed, respectively. In short, the models produce a significant range of estimates 119 of the variance in global-mean surface temperature associated with these climate signals. 
Trends and uncertainties
We now turn to an analysis of the trends γ and α in T GLOBAL (t) = d + γ t + η(t) and
121
T RESIDU AL (t) = c+α t+ε(t), respectively, where η(t) and ε(t) are the regression residuals 122 assumed to be AR(1) noise. Figure 3a shows that the observations and models display Figure   146 2). For example, Models I and T have large ENSO biases but near perfect residual trends.
147
This highlights the difficulty in evaluating the ability of climate models to project future 148 climate change based on their ability to simulate past natural variability.
149
To understand the effect of natural signal removal on trend estimates we appeal to (not shown). Uncertainty U involves the variance of regression residuals about the trend 153 line D 2 = e(t) 2 , as well as effective sample size n e ≈ n(1 − a 1 )/(1 + a 1 ), where n is the 154 number of time samples and a 1 is the lag-1 autocorrelation of e(t). We want to understand 
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